Bulbourethral gland abscesses affected mice in the barrier-maintained breeding unit. Culture of pUS from 42 cases yielded Staphylococcus aureus.
A barrier-maintained (SPF) breeding unit was commissioned at this Centre in April 1972. The first mice to be introduced were of an outbred strain (TO) of germ-free origin which had been reassociated with selected bacteria (Green, Needham & Cooper, 1975) . 4 months later Staphylococcus aureus was first isolated from the throats of a small number of animals examined as part of the quality control programme.
At first, the appearance of this organism was not associated with any overt disease.
However, about 6 weeks after the initial isolate of Staphylococcus aureus, bulbourethral gland abscesses were noted in male mice. Over the following 6 months, the incidence of abscesses increased and weekly counts of the animals involved revealed that some strains were affected more than others, although the number affected within each strain remained fairly constant (Table I) . A small number of female mice showed mastitis associated with Staphylococcus aureus but the prevalence was low. (Anderson, 1975; Peckham et al., 1974; Saunders, 1967) , investigation of the condition was initiated.
Attempts were also made to try and trace the source of the organism.
MATERIALS AND METHODS

Clinical examination
The affected animals were usually in good condition, but closer examination revealed raised discrete swellings on the ventral surface of the abdomen, adjacent and lateral to the penis. In some cases only 1 of the glands was affected.
On palpation these lesions were usually hard in consistency and there was some evidence of pain. The affected mice were in the age range 1-8 months (breeding males 3-30 weeks, stock males 3-12 weeks).
Pathological examination
Each mouse was killed with sodium pentobarbitone ('Sagatal'; May & Baker Ltd, Rainham Road South, Dagenham, RMIO 7XS) and pinned in dorsal recumbency under a protective hood.
The skin was incised and the lesion exposed.
A specimen of pus was removed with a swab ('Calgiswab:-62-150-15'; A. R. Horwell Ltd, 2 Grangeway, Kilburn High Road, London, NW6 2BP) streaked on a blood agar plate and then incubated aerobically at 37°C for 24 h. Any organisms isolated were identified by standard techniques and staphylococci were differentiated as described by Needham (1974) . In addition samples of tissue were placed in 10 % formol saline prior to embedding in paraffin wax and staining with Cole's haematoxylin and eosin. No attempt was made to culture organisms from the penis and prepuce.
Nasal swabs were taken from the staff working in the Unit and examined for the presence of Staphylococcus aureus in an attempt to trace the source of the organism.
Isolates of coagulase positive staphylococci from both humans and animals were subcultured on nutrient agar slopes and phagetyped by Dr M. T. Parker of the Central Public Health Laboratories, Colindale.
RESULTS
Abscesses were found to affect mice of all ages and there was no increased prevalence at anyone age. It was noted that when mice were not culled the abscesses usually burst, healed normally and the condition did not recur.
The bacteriological culture of pus from 42 cases yielded in all instances Staphylococcus aureus. The organism grew well and it was noted that as the number of affected mice increased, the time taken to coagulate plasma was reduced and it was thought possible that this was an indication of the in-creased virulence of the organism. The typing showed that 7 phage types were involved (Table 2) , none of which was isolated from staff. On histopathological examination the bulbourethral glands were found to show inflammatory changes ranging from small ]ocalised abscesses to complete cavitation of the affected gland. In all, large quantities of pus were present. The inflammatory infiltrate consisted almost entirely of polymorphonuclear ]eucocytes and plasma cells but in the severe cases there was a loose band of fibrous tissue and a zone of plasma cell and lymphocyte aggregates around the acinar tissue in places.
Sections of the penis and prepuce were examined in a small number of mice but there was no evidence of any abnormality.
Mter issue from the Unit it was found that the staphylococcus colonising the mice was usually replaced by Streptococcus sp. and Pasteurella pneumotropica (Needham, ] Research workers using approximately 43 000 mice each year have only on isolated occasions reported mice affected by abscesses.
DISCUSSION
In a barrier-maintained (SPF) breeding unit the exclusion of pathogenic organisms such as Staphylococcus aureus is desirable so that the research worker is provided with an animal free from microorganisms that may adversely affect his experimental results. However this particular organism did gain entry to the Unit and colonised the mice.
The finding that the males used for breeding were more often affected than stock animals (Table 1) suggested that sexual activity influenced the condition, although mice with abscesses still mated successfully and were therefore not cul1ed. However, the presence of these abscesses meant that affected stock animals were considered unfit for issue for experimental purposes.
Fears that abscesses would occur in mice after issue from the Unit proved groundless; replacement of the staphylococcus by Pasteurella pneumotropica and Streptococcus sp. has meant that experiments have proceeded without the complication of abscess formation. Interestingly, the 1 mouse affected in the small survey of non-experimental animals, examined 38 weeks after issue, yielded Staphylococcus aureus and Pasteurella pneumotropica from a bulbourethral gland abscess. Sebesteny (1973) reported the isolation of the latter organism from bulbourethral gland infections, but made no mention of Staphylococcus aureus.
The attempts made to trace the source of the contaminant organism did not yield conclusive results. 7 phage types were present in the Unit (Table   2 ) and only a small percentage (1·0 %) of isolates were untypable. This contrasts with the work of Mann & Bjotvedt (1966) who found 89% of staphylococci from 12 species of animals were untypable. The high proportion of human phage types isolated from the animals within the Unit suggested that the introduction of this organism was by human transmission to the animals, although in fact the isolates of staphylococci obtained from the staff regularly employed in the Unit and the animals were not the same. This differed from a similar outbreak described by Blackmore & Francis (1970) , who were able to demonstrate the isolation of similar phage types from the animals and staff involved.
Since the performance of breeding males was not impaired, production schedules were unaffected, and there was no apparent effect on the experimental usefulness of the mice, elimination of the Staphylococcus aureus was not contemplated. Such action would have necessitated cul1ing the whole breeding unit and restocking. This would have proved both expensive and unnecessarily disruptive. Treating affected mice with antibiotics was ruled out in view of the possibility of creating resistant strains, while protection of the animals with aggressin, as carried out by Hill (1969) , was considered too timeconsuming for a unit containing over 5000 mice. There have therefore been no therapeutic or preventive measures, but the condition remains under constant surveillance.
